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Abstract—This technology involves introduction of cloud 
computing technology inside aircraft for multiplexing data and 
transfer the multiplexed signal to a communication satellite where 
demultiplexing of data takes place. These data are then sent to 
various corresponding transmission towers and the response signal 
reaches the satellite from these transmission towers where 
multiplexing of various signals is done. Now the multiplexed signal 
is again sent to cloud inside aircraft thus making communication 
possible without any vulnerability or distortion.    
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I. INTRODUCTION 
Avionics are the electronic systems used on aircraft, 
artificial satellites, and spacecraft. Avionic systems include 
communications, navigation, the display and management of 
multiple systems, and the hundreds of systems that are fitted 
to aircraft to perform individual functions. Introduction of 
cloud computing into aircraft data networks will help in 
increasing the opportunity of providing services such as 
VoIP (Voice Over IP) and VoD (Video On Demand) for 
passengers. Also cloud computing concept in the aircraft 
data networks will help to reduce the overall power 
consumption and maintenance costs. 
II. PROCESS 
The following flowchart clearly portrays the process 
involved in implementing this technology. In the flowchart, 
mux and demux refers to multiplexer and demultiplexer 
respectively. 
III. NEED FOR CLOUD INSIDE AIRCRAFT 
Cloud computing inside aircraft can provide effective data 
transfer and can improve overall avionics performance. 
Internet service within the aircraft is one of the services that 
the airline industry is pushing forward, especially in long 
distance flights. Apart from internet service, aircraft carriers 
are trying to introduce various other services to be more 
customers oriented. Wireless devices like PDA’s (Personal 
Digital Assistant), laptops and smart phones are now 
ubiquitous and allowing passengers to use them in aircraft 
will be a competitive advantage. An aircraft network has a 
transceiver which is used to communicate with the ground 
station through a satellite link. This satellite link could also 
be leveraged to provide services like VoIP and VoD with the 
help of cloud computing. The data signals from various 
devices used by passengers inside aircraft are multiplexed 
along with the signals used for navigation purpose. 
 
IV. SATELLITE COMMUNICATION 
Satellites are also provided with demultiplexer and 
multiplexer. demultiplexer in a satellite separates various 
signals from the multiplexed signal received from the cloud 
to various transmission towers situated in earth. Likewise 
various signal responses received from the transmission 
towers reaches the satellite and various signals are 
multiplexed as a single signal and sent to the cloud for 
sharing of data inside the aircraft. 
V.  MULTIPLEXING AND DE-MULTIPLEXING BY  
TRANSPORT LAYER 
Multiplexing and De-multiplexing are the two very 
important functions that are performed by Transport Layer. 
Transport layer at the sender side receives data from 
different applications, encapsulates every packet with a 
Transport Layer header and pass it on to the underlying 
network layer. This job of transport layer is known as 
Multiplexing. At the receiver's side, the transport gathers the 
data, examines it socket and passes the data to the correct 
Application. This is known as De-Multiplexing. Sockets are 
the door between transport and Application Layer. Thus at 
the cloud both multiplexer and demultiplexer are installed 
for sending and receiving signals respectively. 
VI. FREQUENCY DIVISION MULTIPLEXING 
Total band width available in a communication medium is 
divided into a series of non-overlapping frequency sub-
bands, each of which is used to carry a separate signal. All 
signals are sent simultaneously, each assigned its own 
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frequency. Using multiplexers and filters all signals can be 
retrieved. 
 
 
VII. FREQUENCY DIVISION DEMULTIPLEXING 
 
 
 
VIII. FREQUENCY ALLOCATION FOR SATELLITE SYSTEMS 
Allocating frequencies to satellite services is a 
complicated process which requires international 
coordination and planning. This is carried out under the 
auspices of the International Telecommunication Union 
(ITU). To facilitate frequency planning, the world is divided 
into three regions: Region 1: Europe, Africa, what was 
formerly the Soviet Union, and Mongolia Region 2: North 
and South America and Greenland Region 3: Asia 
(excluding region 1 areas), Australia, and the southwest 
Pacific. Within these regions, frequency bands are allocated 
to various satellite services, although a given service may be 
allocated different frequency bands in different regions. 
Some of the services provided by satellites are: 
 
 Fixed satellite service (FSS) 
 Broadcasting satellite service (BSS) 
 Mobile satellite services 
 Navigational satellite services 
 Meteorological satellite services 
IX. SATELLITE POSITIONS 
For the implementation of this technology the cloud 
inside aircraft must be connected to a communication 
satellite. Moreover the aircraft is not stationary. So the 
distance between a particular satellite and the aircraft varies 
time to time. The frequency range for these satellites is fixed 
for every country. So as the aircraft travels from one country 
to another, satellites corresponding to that country should be 
preferred in order to reduce distortion which may take place 
due to increase in distance between satellite and the aircraft. 
The model structure of the position of satellites in space 
above earth is shown in the figure given below. 
 
 
X. ADVANTAGES 
 Navigation signals are not at all affected due to 
communication because of the usage of 
multiplexer and demultiplexer. 
 Passengers can avail faster communication 
facilities inside aircraft. 
 Internet accessibility for passengers will be 
possible inside aircrafts. 
 Air accidents can be minimized due to this 
improvised communication technology. 
 Hijacking of aircrafts will be prevented since the 
cloud inside the aircraft is always connected with 
communication satellites which in turn send 
signals to transmission towers. 
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XI. SECURITY IN COMPUTER NETWORKING 
 
 
 
Thus there is a great need of securing the data of the users 
from the bad commodity or person, or we can say this bad 
person as an Intruder. If proper measures are not taken, then 
an Intruder can attack in a numerous number of ways. For 
example, if not properly encrypted, an Intruder can steal 
your username and Password. He can do Denial of Service 
(DoS) attack by overloading the network resources and 
disabling other Network users to communicate. There are 
various other attacks also. There is a great need of securing 
our data while transferring it over Communication medium. 
There are various techniques to safeguard our data; these are 
known as Cryptography Techniques. Cryptographic 
techniques are so much developed in past 30-40 years, that 
they themselves include Confidentiality, Integrity and 
Authentication. So there is no need of applying for different 
security algorithms to provide all these services 
individually. Cryptography allows a sender to be-fool an 
Intruder by encrypting the message in some other format 
using certain technique or algorithm. The Intruder can be 
disguised, that he cannot get any information from the data, 
if he is able to intercept it. The authenticated receiver will be 
able to receive the original data from the disguised data.  
XII. CONCLUSION 
In this modern world communication holds a significant 
place in everyone’s life. Now-a-days people are more 
dependent on internet facilities for many purposes. At the 
same time many air accidents are also taking place. So in 
order to reduce air accidents and to provide better 
communication facilities for those who travel in aircrafts, 
the above technology can be implemented. 
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